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1 . A method of performing a design of an integrated circuit comprising: 
defining a physical design of the circuit while tracking ar/error in prediction of; 

timing value associated with one or more nets in the circuit; 

determining a physical placement level of the circuiywhen the error in prediction 
of the timing value satisfies a predetermined threshold. 

2. The method of claim 1, wherein the deeming the physical design further 
comprises performing a soft placement of the desif 

3. The method of claim 2, wherein the performing the soft placement of the design 
further comprises performing one or mod of the following: placement of cells of the 
design, logic optimization of the design/routing of wires in the design, timing and clock 
control for the design and extraction of the design. 
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4. The method of claim 2, /herein the performing the soft placement of the design 
further comprises simultaneously performing one or more of the following in parallel: 
placement of cells of the de/gn, logic optimization of the design, routing of wires in the 
design, timing and clock control for the design and extraction of the design. 
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5. The method of claim 1, wherein the determining the physical placement level of 
the circuit when rifc error in prediction of the timing value satisfies a predetermined 
threshold further/omprises: 

localizing placement of cells and wires in the physical design; 

creating a profile of the wire lengths from the physical design; 

cak&lating an error in a prediction of a timing value from the profile of the wire 
lengths; Aid 

/comparing the error in the prediction of the timing value with the predetermined 
threshold to determine if the error satisfies the predetermined threshold. 
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6. The method of claim 1, wherein the determining tife physical placement level of 
the circuit when the error in prediction of the timing value satisfies a predetermined 
threshold further comprises: 

(a) quadrisectioning the physical design into/bins; 

(b) localizing placement of cells and wires If the physical design into the bins; 

(c) creating a profile of the wire lengths in each of the bins; 

(d) calculating a plurality of errors ifi a prediction of timing values from the 
profile of the wire lengths for each bin respectively; 

(e) comparing each of the plurality of errors in the prediction of the timing values 
with the predetermined threshold to jjfetermirie if the error satisfies the predetermined 
threshold; and either: 

further quadrisectioriing the physical design and repeating (b through e); 

or 

generating an interrupt if all of the plurality of errors in the prediction of 
the timing values for each oMhe bins satisfy the predetermined threshold. 

7. The method of clfiim 6, wherein the creating a profile of the wire lengths in each 
of the bins further comprises plotting wire lengths versus instances of nets in each of the 
bins. 

8. The method of claim 1, further comprising performing interactive optimization of 
the physical de/ign after the error in prediction of the timing value satisfies the 
predeterminedymreshold. 

9. The/nethod of claim 1 , further comprising analyzing one or more of the following 
characterises of the physical design after the error in prediction of the timing value 
satisfies the predetermined threshold: congestion, timing, power, and signal integrity. 



10. / The method of claim 9, further comprising generating a report indicative of the 
congestion, timing, power, signal integrity of the physical design. 
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1 1 . The method of claim 1 , further comprising: 

performing a second physical design of the^ircuit derived from the physical 
design of the circuit performed while tracking tiieerror in prediction of the timing value 
associated with one or more nets in the tircmtfand 

generating a GDS file from the second physical design of the circuit. 

12. The method of claim 11/wherein the performing the second physical design of 
the circuit further comprises^sunultaneously performing one or more of the following in 
parallel: placement of cells of the design, logic optimization of the design, routing of 
wires in the design, timing and clock control for the design and extraction of the design. 

13. commfter-readable medium including computer code configured to perform the 
design of an^rntegrated circuit, the computer code configured to effectuate the following: 

denning a physical design of the circuit while tracking an error in prediction of a 
timing^alue associated with one or more nets in the circuit; and 

determining a physical placement level of the circuit when the error in prediction 
o^fhe timing value satisfies a predetermined threshold. 

14. The computer code of claim 13, whereirJthe defining the physical design further 
comprises performing a soft placement of the design. 

15. The computer code of claim 14, whereifl the performing the soft placement of the 
design further comprises performing one or mire of the following: placement of cells of 
the design, logic optimization of the design, rluting of wires in the design, timing and 
clock control for the design and extraction of tlfls design. 

16. The computer code of claim 14, wherefti the performing the soft placement of the 
design further comprises simultaneously performing one or more of the following in 
parallel: placement of cells of the design, logic optimization of the design, routing of 
wires in the design, timing and clock control fcfr the design and extraction of the design. 
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17. The computer code of claim 13, wherein tjfe determining the physical placement 
level of the circuit when the error in prediction of the timing value satisfies a 
predetermined threshold further comprises: / 

localizing placement of cells and wires i 1 the physical design; 
creating a profile of the wire lengths frofii the physical design; 
calculating an error in a prediction offtiming value from the profile of the wire 
lengths; and I 

comparing the error in the prediction If the timing value with the predetermined 
threshold to determine if the error satisfies thejpredetermined threshold. 

18. The computer code of claim 13, whefein the determining the physical placement 
level of the circuit when the error in prediction of the timing value satisfies a 
predetermined threshold further comprises: I 

(a) quadrisectioning the physical de&gn into bins; 

(b) localizing placement of cells and wires of the physical design into the bins; 

(c) creating a profile of the wire ler&ths in each of the bins; 

(d) calculating a plurality of errors in a prediction of timing values from the 
profile of the wire lengths for each bin respectively; 

(e) comparing each of the pluralitl of errors in the prediction of the timing values 
with the predetermined threshold to determine if the error satisfies the predetermined 
threshold; and either: I 

further quadrisectioning tie physical design and repeating (b through e);. 
or I 

generating an interrupt ifflall of the plurality of errors in the prediction of 
the timing values for each of the bins safsfy the predetermined threshold. 

19. The computer code of claim U 
in each of the bins further comprises p 
of the bins. 



wherein the creating a profile of the wire lengths 
)tting wire lengths versus instances of nets in each 
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20. The computer code of claim 13, furthlr configured to effectuate performing 
interactive optimization of the physical design <per the error in prediction of the timing 
value satisfies the predetermined threshold. 

21. The computer code of claim 13, furthei/ configured to effectuate analyzing one or 
more of the following characteristics of the physical design after the error in prediction of 
the timing value satisfies the predetenninedjthreshold: congestion, timing, power, and 
signal integrity. 



10 22. The computer code of claim 21, Anther configured to effectuate generating a 
report indicative of the congestion, timing/power, signal integrity of the physical design. 

23. The computer code of claim 13^vherein the computer code is further configured 
to effectuate: 
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performing a second physical design of the circuit derived from the physical 
design of the circuit performed wMe tracking the error in prediction of the timing value 
associated with one or more nets ifl the circuit; and 

generating a GDS file from the second physical design of the circuit. 
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24. The computer code of claim 23, wherein the performing the second physical 
design of the circuit furthe/comprises simultaneously performing one or more of the 
following in parallel: plac&nent of cells of the design, logic optimization of the design, 
routing of wires in the design, timing and clock control for the design and extraction of 
the design. 
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25. A computer system con^gflfed to perform the design of an integrated circuit, the 
computer system comprigk^T 

a physicalde^gn module configured to define a physical design of the circuit 
while trackin^rTerror in prediction of a timing value associated with one or more nets in 
the circuit/and 
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a physical placement level module configured to determine a r^ysical placement 
level of the circuit when the error in prediction of the timing value satisfies a 
predetermined threshold. 

26. The computer system of claim 25, wherein the physical design module is further 
configured to perform a soft placement of the design. 

27. The computer system of claim 26, whereifi the physical design module is further 
configured to perform one or more of the following: placement of cells of the design, 
logic optimization of the design, routing of w/res in the design, timing and clock control 
for the design and extraction of the design. 

28. The computer system of claim 26, wherein the physical design module is further 
configured to simultaneously performing one or more of the following in parallel: 
placement of cells of the design, logic optimization of the design, routing of wires in the 
design, timing and clock control for the design and extraction of the design. 



29. The computer systeiyrf claim 25, wherein the physical placement level module is 
configured to determine thi physical placement level of the circuit when the error in 
prediction of the timing v£lue satisfies a predetermined threshold by: 

localizing placement of cells and wires in the physical design; 
creating a prof le of the wire lengths from the physical design; 
calculating &i error in a prediction of timing value from the profile of the wire 
lengths; and / 

comparing the error in the prediction of the timing value with the predetermined 
threshold to determine if the error satisfies the predetermined threshold. 

30. Th/computer system of claim 25, wherein the physical placement level module is 
configured to determine the physical placement level of the circuit when the error in 
prediction of the timing value satisfies a predetermined threshold by: 

/ (a) quadrisectioning the physical design into bins; 
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(b) localizing placement of cells and wires of the physical design* into the bins; 

(c) creating a profile of the wire lengths in each of the bir 

(d) calculating a plurality of errors in a prediction/of timing values from the 
profile of the wire lengths for each bin respectively; 

(e) comparing each of the plurality of errors in thi prediction of the timing values 
with the predetermined threshold to determine if th/error satisfies the predetermined 
threshold; and either: / 

further quadri sectioning the physical design and repeating (b through e)- 

/ 

generating an interrupt if all of the plurality of errors in the prediction of 
the timing values for each of the bins satisfy the predetermined threshold. 

31. The computer system of d^m 30, wherein the creating a profile of the wire 
lengths in each of the bins further/omprises plotting wire lengths versus instances of nets 
in each of the bins. 

32. The computer system of claim 25, further comprising a prototype optimization 
tool to optimize the physical design after the error in prediction of the timing value 
satisfies the predetermined threshold. 

33. The computer system of claim 25, wherein the prototype optimization tool further 
comprises analyzing one or more of the following characteristics of the physical design 
after the error/n prediction of the timing value satisfies the predetermined threshold: 
congestiony-iming, power, and signal integrity. 

34. The computer system of claim 33, further comprising a report generating tool 
configured to generate a report indicative of the congestion, timing, power, signal 
integrity of the physical design. 

55. The computing system of claim 25, further comprising: 
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a second physical design tool configured to perform a secprftfphysical design of 
the circuit derived from the physical design of the circuit ©elftrmed while tracking the 
error in prediction of the timing value associated with oneor more nets in the circuit; and 

a GDS tool configured to generate a GDS f^frorn the second physical design of 
the circuit. 



36. The computing system of claiir/35, wherein the second physical design tool is 
configured to perform the second/physical design of the circuit by simultaneously 
performing one or more of theibllowing in parallel: placement of cells of the design, 



logic optimization of the design, routing of wires in the design, timing and clock control 
for the design and extraction of the design. 



37. A method^&esigning an integrated circuit comprising: 

performing estimates of physical area placement and timing analysis on a circuit 
design defined^by a net list; 

refining a physical placement of the cir/uit design based on the estimates of 
physical/area placement and timing analysis; anc 

generating a prototype indicative of th/refmed physical placement of the circuit 



/ gent 
design. 



38. The method of claim 37jfflierein the performing estimates of physical 
area placement and timing analysis on^ejcircuit design defined by the net list further 
comprise: 

performing a soft placement ofine circuit design into bins; 

calculating errors in predictior/of timing values of the circuit design in the bins; 

comparing the errors of prediction of timing values for the bins to a 
predetermined threshold; and 

repeating the performing tife soft placement of the circuit design into smaller and 
smaller bins and calculating the/error in prediction of the timing values from the soft 
placement of the circuit designf until all the errors of prediction of the timing values 
satisfy the predetermined threshold. 
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39. The method of claim 38, wherein the refining the physical placement of 
the circuit design further comprises the quantizing the circuit design intoAe bins and 
performing placement of cells and wires of the circuit design into the ffins with each 
repetition. 
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40. The method of claim 37, wherein the refining the ph&ical placement of 
the circuit design further comprises the repeatedly quantizing th/ circuit design into 
smaller and smaller bins and performing placement of cells an/ wires of the circuit 
design into the bins with each repetition. 
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41 . The method of claim 40, further comprises for each repetition: 

(a) creating a profile of the wire lengths versfts the instances of nets for 
each of the bins; 

(b) comparing the errors of prediction of lining values for each of the bins 
to the predetermined threshold; 

repeating steps (a) and (b) until the ajj^ij^ errors of prediction for each 
of the bins satisfy the predetermined threshoftl; 

generating the prototype based on me placement of the circuit design after 
all of the errors of prediction for each of/the bins satisfy the predetermined 
threshold. 
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42. The method of claim 38, wherein the performing the physical placement of the 
circuit design further comprises performing on/or more of the following: placement of 
cells of the circuit design, logic optimization off the circuit design, routing of wires in the 
circuit design, timing and clock control for thejcircuit design and extraction of the circuit 
design. 



43. The method of claim 37, further comprising performing interactive optimization 
30 to the prototype to generate a sign-off prototype. 
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44. The method of claim 37, further comprising analyzing one or more iof the 
following characteristics of the circuit design defined by the prototype: congestion, 
timing, power, and signal integrity. 

45. The method of claim 44, further comprising generating a report indicative of one 
or more of the following characteristics regarding the circuit design: congestion, timing, 
power, signal integrity of the circuit design defined by the prototype. 

46. The method of claim 37, further comprising: 

creating a physical design of the circuit design derivedftrom the prototype; and 
generating a GDS file after creating the physical design of the circuit. 

47. The method of claim 46, wherein the creating the physical design of the circuit 
design further comprises simultaneously performing^ne or more of the following in 
parallel: placement of cells of the design, logic^pmization of the design, routing of 
wires in the design, timing and clock controllfo/h/^sign and extraction of the design. 

48. A computer-readable medium compfstfig computer code configured to perform 
the design of an integrated circuit, the computer code configured to effectuate the 
following: 

performing estimates of physical ^fea placement and timing analysis on a circuit 
design defined by a net list; 

refining a physical placemen/of the circuit design based on the estimates of 
physical area placement and timing analysis; and 

generating a prototype indicative of the refined physical placement of the circuit 

design. 

49. The computer jfode of claim 48, wherein the performing estimates of 
physical area placement and Erring analysis on the circuit design defined by the net list is 
further configured to effectuate: 
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performing a soft placement of the circuit design into bins; / 

calculating errors in prediction of timing values of the circuft design in the bins; 

comparing the errors of prediction of timing values for the bins to a 
predetermined threshold; and / 

repeating the performing the soft placement of the xftrcuit design and calculating 
the error in prediction of the timing values from the sofyflacement of the circuit design 
until all the errors of prediction of the timing values satisfy the predetermined threshold. 

50. The computer code of claim 49/wherein the refining the physical 
placement of the circuit design further comprisesihe quantizing the circuit design into the 
bins and performing placement of cells and wities of the circuit design into the bins with 
each repetition. / 

51. The computer code of fgMT48, wherein the refining the physical 
placement of the circuit design furthe#cpmp|ises repeating the quantizing the circuit 
design into smaller and smaller bins affl ^erfomring placement of cells and wires of the 
circuit design into the bins with each repetition. 

52. The computer code if claim 51, further configured to effectuate for each 
repetition: / 

(a) creating a profile of the wire lengths versus the instances of nets for 
each of the bins; / 

(b) comparing tip errors of prediction of timing values for each of the bins 
to the predetermined tlfreshold; 

repeating step/ (a) and (b) until the all of the errors of prediction for each 
of the bins satisfy thi predetermined threshold; and 

generating We prototype based on the placement of the circuit design after 
all of the errors fef prediction for each of the bins satisfy the predetermined 
threshold. / 
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53. The computer code of claim 49, wherein the performing the physica^Tlacement of 
the circuit design further comprises performing one or more of the folloyfing: placement 
of cells of the circuit design, logic optimization of the circuit design, routing of wires in 
the circuit design, timing and clock control for the circuit design a^d extraction of the 
circuit design. 

54. The computer code of claim 48, further configured to in/lude an optimization tool 
that enables the optimization of the prototype to generate a sij$i-off prototype. 

55. The computer code of claim 48, further configured to effectuate analyzing one or 
more of the following characteristics of the circuit /design defined by the prototype: 
congestion, timing, power, and signal integrity. 

56. The computer code of claim 55, furthe/ configured to effectuate generating a 
report indicative of one or more of the follfivRpg characteristics regarding the circuit 
design: congestion, timing, power, signa^pt/gri 
prototype. 



ie circuit design defined by the 



57. The computer code of claim 56, fffther configured to effectuate: 

creating a physical design of th/ circuit design derived from the prototype; and 
generating a GDS file after creating the physical design of the circuit. 

58. The computer code of clairnf 57, wherein the creating the physical design of the 
circuit design further comprises simultaneously performing one or more of the following 
in parallel: placement of cells of the design, logic optimization of the design, routing of 
wires in the design, timing and cljock control for the design and extraction of the design. 



59. A system configured tofdesign an integrated circuit, the system comprising: 
a computer system configured to: 
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perform estimates of physical area placement and timing analy/is on a circuit 
design defined by a net list; 

refine a physical placement of the circuit design based 0/ the estimates of 
physical area placement and timing analysis; and 

generate a prototype indicative of the refined physical pla/ement of the circuit 

design. 

60. The system of claim 59, wherein the performing estimates of physical area 
placement and timing analysis on the circuit design de/ned by the net list further 
comprise: 

performing a soft placement of the circuit design/nto bins; 

calculating errors in prediction of timing value/of the circuit design in the bins; 

comparing the errors of prediction of /ming values for the bins to a 
predetermined threshold; and 

repeating the performing the soft placemffi^oXthe circuit design into smaller and 
smaller bins and calculating the error ing^plon of the timing values from the soft 
placement of the circuit design until al^e^ntors of prediction of the timing values 
satisfy the predetermined threshold. 

6 1 . The system of claim 60, wjferein the refining the physical placement of the 
circuit design further comprises the d&antizing the circuit design into the bins and 
performing placement of cells and wjfres of the circuit design into the bins with each 
repetition. 

62. The system of clahtf 61, wherein the refining the physical placement of the 
circuit design further comprises Ahe repeatedly quantizing the circuit design into smaller 
and smaller bins and performing placement of cells and wires of the circuit design into 
the bins with each repetition. 



63. The system offclaim 62, further comprises for each repetition: 
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(a) creating a profile of the wire lengths versus the instances o/nets for 
each of the bins; 

(b) comparing the errors of prediction of timing values for ea£h of the bins 
to the predetermined threshold; 

repeating steps (a) and (b) until the all of the errors ofrjfrediction for each 
of the bins satisfy the predetermined threshold; and 

generating the prototype based on the placement of the circuit design after 
all of the errors of prediction for each of the bins ygatisfy the predetermined 
threshold. 

64. The system of claim 60, wherein the performing the physical placement of the 
circuit design further comprises performing one or mefre of the following: placement of 
cells of the circuit design, logic optimization of the circuit design, routing of wires in the 
circuit design, timing and clock control for the circ/it design and extraction of the circuit 
design. 

65. The system of claim 59, whereinffag computing system further comprises a 
prototype optimization tool to perform optimization on the prototype to generate a sign- 
off prototype. 

66. The system of claim 59, further comprising an tool to analyze one or more .of the 
following characteristics of the circuj^ design defined by the prototype: congestion, 
timing, power, and signal integrity. 

67. The system of claim 66, farther comprising a report tool configured to generate a 
report indicative of one or more M the following characteristics regarding the circuit 
design: congestion, timing, powdr, signal integrity of the circuit design defined by the 
prototype. 

68. The system of claim 591 wherein the computing system is further configured to: 
create a physical desiAi of the circuit design derived from the prototype; and 
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generate a GDS file after creating the physical designarthe circuit. 

69. The system of claim 68, wherein the computm/system is further configured to 
simultaneously performi one or more of the forfmng in parallel when creating the 
physical design of the circuit: placement of cgj&of|he design, logic optimization of the 
design, routing of wires in the design, th^mg and clock control for the design and 
extraction of the design. 

70. A method for a first party to fabricate a semiconductor device, comprising: 
receiving an sign-off prototype, the sign-off prototype generated by: 

defining a physical design of a circuit wrnle tracking an error in 
prediction of a timing value associated with one or more nets in the 
circuit; / 

determining a physical placement level of the circuit when the 
error in prediction of the timing value satisfies a predetermined threshold; 
and / 

generating the sign-off prototype from the physical placement level 
of the circuit when the error in prediction of the timing value satisfies a 
predetermined threshold; and after receiving the sign-off prototype, the 
first party performi 

generating a second physical design of the circuit from the sign-off 
prototype; / 

generatin/a GDS file from the second physical design; 

having/amask set generated from the GDS file; and 

havjng the semiconductor device fabricated using the mask set. 

71. The mdthod of claim 70, wherein generating the second physical design of the 
circuit mrfoer comprises performing one or more of the following: placement of cells of 
the destafi, logic optimization of the design, routing of wires in the design, timing and 
clock Control for the design and extraction of the design. 
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72. The method of claim 71, wherein the performing the placementpffcells of the 
design, logic optimization of the design, routing of wires in the desjgV timing and clock 
control for the design and extraction of the design occurs substantially in parallel using a 
physical design tool. 

73. The method of claim 70, wherein the receiving/the sign-off prototype further 
comprises receiving the sign-off prototype from a secoiw party. 

74. The method of claim 73, generating the second physical design of the circuit from 
the sign-off prototype further comprises having the second party to perform additional 
interactive optimization on the sign-off prototype after receiving the sign-off prototype so 
the second party can collaborate in i^solving problems identified in the sign-off 
prototype. 

75. The method of claim 70, wherein the determining the physical placement level of 
the circuit when the error in prediction of the timing value satisfies a predetermined 
threshold further comprises: 

(a) quadrisectioningjfie physical design into bins; 

(b) localizing placdhent of cells and wires of the physical design into the bins; 

(c) creating a proffile of the wire lengths in each of the bins; 

(d) calculating^ a plurality of errors in a prediction of timing values from the 
profile of the timing values for each bin respectively; 

(e) competing each of the plurality of errors in the prediction of the timing values 
with the preMermined threshold to determine if the timing value satisfies the 
predetermine/ threshold; and either: 

further quadri sectioning the physical design and repeating (b through e); 

or / 

generating an interrupt if all of the plurality of errors in the prediction of 
the tinfing values for each of the bins satisfy the predetermined threshold. 

76. A semiconductor devicV manufactured by a first party by: 
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receiving an sign-off prototype, the sign-off prototype gene^ted by: 

defining a physical design of a circuit w/ile tracking an error in 
prediction of a timing value associated with jone or more nets in the 
circuit; 

determining a physical placement l^el of the circuit when the 
error in prediction of the timing value satis/es a predetermined threshold; 
and 

generating the sign-off prototype f om the physical placement level 
of the circuit when the error in prediction of the timing value satisfies a 
predetermined threshold; and after receding the sign-off prototype: and 

after receiving the sign-off prototype, the firstfoarty performing: 

generating a second physical desi&i of the circuit from the sign-off 

prototype; 

generating a GDS file from the second physical design; 
having a mask set generated fronf the GDS file; and 
having the semiconductor devicl fabricated using the mask set. 

77. The semiconductor device of claim 76, wherein generating the second physical 
design of the circuit ftirther comprises performing one or more of the following: 
placement of cells of thel design, logic optimization of the design, routing of wires in the 
design, timing and clock feontrol for the design and extraction of the design. 

78. The semiconductorWevice of claim 77, wherein the performing the placement of 
cells of the design, logic optimization of the design, routing of wires in the design, timing 
and clock control for the dfesign and extraction of the design occurs substantially in 
parallel using a physical desi m tool. 

79. The semiconductor device of claim 76, wherein the determining the physical 
placement level of the circuit wh&i the error in prediction of the timing value satisfies a 
predetermined threshold further comprises: 

(a) quadrisectioning the physical design into bins; 
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(b) localizing placement of cells and wires of the physical desi^sHfifb the bins; 

(c) creating a profile of the wire lengths in each of the bir 

(d) calculating a plurality of errors in a predictioy'of timing values from the 
profile of the wire lengths for each bin respectively; 

(e) comparing each of the plurality of errors/fn the prediction of the timing values 
with the predetermined threshold to determine if the timing value satisfies the 
predetermined threshold; and either: 

further quadrisectioning tij/ physical design and repeating (b through e); 

or 

generating an interrupt if all of the plurality of errors in the prediction of 
the timing values for each of theybins satisfy the predetermined threshold. 

80. The semiconductor^ device of claim 76, wherein the receiving the sign-off 
prototype further composes receiving the sign-off prototype from a second party. 

81. The semiconductor device of claim 80, wherein generating the second physical 
design of the circuit from the sign-off prototype further comprises having the third party 
to perform additional interactive optimization on the sign-off prototype after receiving 
the sign-^ftf prototype so the second party can collaborate in resolving problems 
identified in the sign-off prototype. 



82. 



A method for a first party to fabricate an/itegrated circuit comprising: 
receiving a sign-off prototype, the sign-/ff prototype generated by: 

performing estimates of physical area placement and timing analysis 
on a circuit design defined by a nf t list; 

refining a physical plaBfepfent of the circuit design based on the 
estimates of physical area placfifrtent and timing analysis; and 

generating the sign-offf prototype indicative of the refined physical 
placement of the circuit design; and 
after receiving the sign-off protot/pe, the first party performing: 



MDS-P007 



31 



generating a second physical design of the circuit from ^6 sign-off 
prototype; 

generating a GDS file from the second physical design;^ 
having a mask set generated from the GDS file; and 
having the semiconductor device fabricated using tj/z mask set. 
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83. The method of claim 82, wherein the refining dfe physical placement of 
the circuit design further comprises the repeatedly quantizing the circuit design into 
smaller and smaller bins and performing placement of c/ls and wires of the circuit 
design into the bins with each repetition. 
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84. The method of claim 83, further comprises for each repetition: 

(a) creating a profile of the wire lengths versus the instances of nets for 
each of the bins; 

(b) comparing the errors of predion of timing values for each of the bins 
to the predetermined threshold; 

repeating steps (a) and %JhjM^ all of the errors of prediction for each 
of the bins satisfy the predetermM^trutshold; and 

generating the prototyp/l/ased on the placement of the circuit design after 
all of the errors of prediction/ for each of the bins satisfy the predetermined 
threshold. 



25 



85. The method of claim 83 Jwherein the performing the second physical design of 
the circuit further comprises performing one or more of the following: placement of cells 
of the circuit design, logic optimization of the circuit design, routing of wires in the 
circuit design, timing and clolk control for the circuit design and extraction of the circuit 
design. 



30 86. The method of clajm 82, wherein the sign-off prototype is received from a second 
party. 
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87. The method of claim 86, wherein generating the second physical d&ign of the 
circuit from the sign-off prototype further comprises directing the sec/id party to 
perform additional interactive optimization on the sign-off prototype afle/receiving the 
sign-off prototype so the second party can collaborate in resolving problems identified in 
the sign-off prototype. 



88. A semiconductor device manufactured by: 

receiving a sign-off prototype , the sign-off prototype generated by: 

performing estimates of physical area pla/ement and timing analysis 
on a circuit design defined by a net list; 

refining a physical placement of th/ circuit design based on the 
estimates of physical area placement and tiding analysis; and 

generating the sign-off prototy^e^dicative of the refined physical 
placement of the circuit design; anjj 
after receiving the sign-off prototype, the Mt ptrty performing: 

generating a second physical iesign of the circuit from the sign-off 
prototype; 

generating a GDS file from jne second physical design; 
having a mask set generated from the GDS file; and 
having the semiconductor device fabricated using the mask set. 

89. The semiconductor dev/ce of claim 88, wherein the refining the physical 
placement of the circuit design furtjpr comprises the repeatedly quantizing the circuit 
design into smaller and smaller bin/and performing placement of cells and wires of the 
circuit design into the bins with ea Ji repetition. 



90. The semiconductor device of claim 89, further comprises for each 
repetition: 
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(a) creating a profile of the wire lengths versus the instances oknets for 
each of the bins; / 

(b) comparing the errors of prediction of timing values for ea^h of the bins 
to the predetermined threshold; / 

repeating steps (a) and (b) until the all of the errors ofl£rediction for each 
of the bins satisfy the predetermined threshold; and / 

generating the prototype based on the placement if the circuit design after 
all of the errors of prediction for each of the bins/atisfy the predetermined 
threshold. £ 

91. The semiconductor device of claim 88, Wrf^p^e performing the second 
physical design of the circuit further comprises pe^fmiflg one or more of the following: 
placement of cells of the circuit design, logic optimization of the circuit design, routing of 
wires in the circuit design, timing and clock cdftrol for the circuit design and extraction 
of the circuit design. i 

92. The semiconductor device of claufi 88, wherein the sign-off prototype is received 
from a second party. / 

93. The semiconductor device if claim 92, wherein generating the second physical 
design of the circuit from the si/-off prototype further comprises directing the second 
party to perform additional ujfteractive optimization on the sign-off prototype after 
receiving the sign-off prototyip so the second party can collaborate in resolving problems 
identified in the sign-off prototype. 



94. A semiconductor device, comprising: 

an integrated circuit segmente<| into a plurality of bins, the integrated circuit 
including;: 

a first bin having a firsf group of nets optimized to a first set of criteria; 



and 
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a second bin having a second group of $ets optimized to a second set of 

criteria, 

wherein the first criteria and the secorifi criteria are substantially different. 

95. The semiconductor device <# claim 94, wherein the first bin is designed to a first 
GDS level and the second bin is deigned to a second GDS level. 

96. A computer-readable medium including computer code configured to perform the 
design of an integrated circuit, the computer code including: 

timing and placement t^ols that are configured to generate a prototype , the timing 
and placement tools including 

a resource anajallocation and sharing module; 
an implementation module; 
a logic strucftiring module; 
a technology mapping module; 
a global optimization module; and 
a protorytfe optimization tool; and 
a prototype optimization tool that enables the optimization of the prototype. 

97. The computer readable medium of claim 96, further comprising a reporting tool 
configured to generate a report on design features defined by the prototype. 

98. The compute! readable medium of claim 96, wherein the resource and allocation 
and sharing module; the implementation module; the logic structuring module; the 
technology mappirfe module; the global optimization module; and the prototype 
optimization tool otferate sequentially. 

99. The computer readable medium of claim 96, wherein the resource and allocation 
and sharing modifle; the implementation module; the logic structuring module; the 
technology mappftig module; the global optimization module; and the prototype 
optimization tool operate in parallel. 
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100. The computer readable me^uis^ claim 96, wherein the timing and placement 
tools further comprise a^kfgic optimization tool, a routing tool, a timing and clock 
analysis tool, and arj^ttraction tool. 
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